Chromosomal study of native and hatchery trouts from Italy (Salmo trutta complex, Salmonidae): conventional and FISH analysis.
A cytogenetic analysis was carried out using conventional staining, banding techniques and fluorescence in situ hybridization (FISH) in Italian populations of brown trout (Salmo truttacomplex). All individuals analysed, belonging to the Atlantic (At), Marmoratus (Ma), Adriatic (Ad) and Mediterranean (Me) lineages, showed remarkable karyotype uniformity, with diploid complement of 2n = 80 chromosomes, arm number (NF) of 102 and invariable karyotype composition. Such uniformity was also observed with respect to the location of 5S rDNA and the active, i.e. silver-positive NOR sites. On the contrary, FISH with 28S ribosomal probe and fluorescent staining with CMA3 revealed that inactive NOR sites are more numerous in Ad and Me than in At and Ma lineages. A centromeric sequence was successfully isolated from Salmo trutta individuals by polymerase chain reaction (PCR)-based cloning, using primers designed from published Atlantic salmon (Salmo salar) satellite DNA sequences. This sequence had high AT content (65.3%) and short consensus motif (A/T)(G/C)AAA(T/C) similar to other centromeric satellite repeats. The isolated satellite DNA clones were localized with FISH in the centromeric regions of the brown trout chromosomes, showing lineage-specific patterns. Because it is well known that AT-rich sequences can induce a pronounced DNA curvature, which in turn would promote faster and higher chromatin spiralization, it may be hypothesised that the wide distribution of this satellite in the S. trutta genome may have played a role in its karyotype stability. The presence of this sequence in other salmonid species was also tested by Southern blot hybridization and used to analyze its evolution within salmonids.